GEOPHYSI CAL MODEL OF HOMESTAKE Au

COX AND SI NGER MODEL No. 36b Conpiler - WD. Heran
Geophysically simlar nodels - No. 36a Low Sulfide Au-Quartz Veins

A Geologic Setting
ZMainly within Archean age regionally metanorphosed (greenschist-facies)
mafic and felsic metavol canic rocks, komatiites, and vol caniclastic
sediments interlayered with banded iron-formation. G eenstone units
typically intruded by felsic plutons and locally by quartz and/or
syenite porphyry. _ S
ZDeposits are conmon near regional division between predom nantly
Jretavol canic and netasedimentary rocks in greenstone belt. _
ZStratabound to stratiform deposit consisting of bedded ores of native
gold with various sulfides in Fe-rich siliceous or carbonate-rich
chem cal sediments overlying vein and stockwork feeder zones, often
interlayered with flow rocks. Beds may be cut by quartz-carbonate veins
containing gold. Deposits are comonly structurally controlled.

B. Geologic Environnent Definition

Renote sensing data can delineate regional |ineanments, major structural
zones, lithologic boundaries and areas of hydrothermal alteration (Honey and
Dani el s, 1985, Crosta and More, 1989; Yatabe and others, 1984; Longman,
1984I) . Greenstone belts can be outlined by aeronagnetic surveys, ich may
reflect a regional nmagnetic low if the belt is nmagnetite-deficient, in other
cases a high if it is magnetite-rich éGrant, 1985). Aeromagnetic surveys are
used to define regional structures and locate iron rich netasedinents and
mafic and ultramafic volcanic rock, within the greenstone belt (Lindeman,
1984; Boyd, 1984). Airborne magnetic data may also define intrusive at the
edges or within greenstone belts which may be nagnetite deficient conpared to
normal granitoid rocks (Gant, 1984). Conbined airborne EM nagnetic surveys
have been used in mapping structure wthin greenstone belts (Boa Hera, 1986).
Ai rborne Radi oel ement surveys can delineate high potassium zones related to
sericite alteration and help define l|ithol ogic boundaries (Cunneen and
Vel lman, 1987). Gavity can be utilized to help determine the depth of belt
rocks, define shear zones and folded structures or |ocate buried intrusive
(Costa and Byron, 1988). Electrical soundings and gravity data have been used
to model nmaxi mum depths of greenstone sequences (DeBeer, 1982).

C. Deposit Definition _ _
tailed magnetic surveys have been used to map banded iron formations;

predict strike extensions, bedding thickness and dip of magnetic zones wthin
the stratigraphic sequence (Lindeman, 1984) and hel p unravel structure that
controls mneralization (Penberton and others, 1985). Al so, detailed magnetic
data are enployed to map intrusive and di kes associated with ore zones

(Koul onzine and Brossard, 1947) and identify alteration which involves both
the formation and destruction of magnetic mnerals (Fuchter and others, 1991).
The stron? association of gold with sulfides has permtted the use of a
variety of electronmagnetic methods to map these zones as conductors (Lindenan,
1984; Valliant, 1985; Costa and Byron, 1988. EM techniques are also used to
hel p map stratigraphy and structure (Penmberton and Carriere, 1985). The

i nduced polarization nmethod is effective in mapping sulfides as resistivity

| ows and as positive zones of increased polarization (Mathisrud and Summer,
1967; Sheehan and Valliant, 1985; Hallof, 1985). The IP nethod can be used to
di stinguish between mneralized and non-mineralized conductive (EM anonulies
(Costa, and Byron, 1988). |P has been used successfull_}[ underground to map
pencil-like ore shoots (Mathisrud, and Summer, 1967). The M se-a-|a-nasse

el ectrical technique has been used to delineate the size, shape, and position
of individual mneralized units within a sequence (Polong, 1989). Radionetric
surveys can also be used to define areas of hydrothermal alteration (Costa and
Byron, 1988).
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